Acrylamide induces cell death in neural progenitor cells and impairs hippocampal neurogenesis.
Acrylamide (ACR) is a well-known neurotoxin in mammalian species that causes neuropathy characterized by ataxia and skeletal muscle weakness. Therefore, ACR-mediated axon damage in the central and peripheral nervous systems is considered to be central-peripheral axonopathy. However, the molecular mechanisms underlying ACR's toxicity to neural progenitor cells are unknown. This study investigated the adverse effects of ACR on mouse multipotent neural progenitor cells and adult hippocampal neurogenesis. ACR significantly reduced the proliferation of neural progenitor cells, and high ACR concentrations induced apoptotic and necrotic cell death. We found that elevated intracellular levels of reactive oxygen species were involved in ACR-mediated cytotoxicity. Interestingly, the administration of ACR to young mice resulted in a significant decrease in the number of newly generated cells in the dentate gyrus of the hippocampus, suggesting an impairment of adult neurogenesis. These results suggest that ACR's deleterious effects on the central nervous system are due to the death of neural progenitor cells and impaired adult neurogenesis.